Hydrotropic solubilization involves addition of large amount of a second solute to increase the aqueous solubility of the first solute. Concentrated aqueous solutions of a large number of hydrotropic agents were successfully used to enhance the aqueous solubility of many poorly water-soluble drugs\[[@ref1]--[@ref15]\]. Sodium benzoate, sodium salicylate, sodium acetate, sodium citrate, nicotinamide and sodium ascorbate are most popular examples of hydrotropic additives. A dramatic increase in the solubility of aspirin (acetyl salicylic acid) in hydrotropic solution of 0.5 M ibuprofen sodium solution was observed. Enhancement in solubility of aspirin in 0.5 M ibuprofen sodium solution was more than 5 fold as compared to solubility in distilled water. Therefore, it was thought worthwhile to solubilize aspirin in hydrotropic solution to carryout titrations with sodium hydroxide solution. Back titration method of Pharmacopoeia\[[@ref16]\] is time consuming. Proposed method is rapid and involves direct titration according to the eqn depicted in [fig. 1](#F1){ref-type="fig"}.

![Reaction involved during titration of aspirin by proposed method of analysis](IJPhS-72-649-g001){#F1}

All chemicals and solvents used were of analytical grade. Aspirin was obtained as gift sample from Shree Pharmaceuticals, Indore. Tablet formulations were purchased from the local market.

For the preparation of 0.5 M ibuprofen sodium solution, 10 g sodium hydroxide was dissolved in 200 ml distilled water. Ibuprofen (51.6 g) was added little at a time and stirred continuously to dissolve. After complete addition of ibuprofen, the pH was adjusted between 7.5-8.0 with additional sodium hydroxide solution to assure complete neutralization of ibuprofen, then volume was made up to 250 ml with distilled water.

Solubility of aspirin was determined at 27±1º. An excess amount of drug was added to screw capped 30 ml glass vials containing distilled water and 0.5 M ibuprofen sodium solution, separately. These vials were shaken mechanically for 12 h at 27±1º in an orbital flask shaker (Khera Instrument Pvt. Ltd., India). These solutions were allowed to equilibrate for 24 h and then centrifuged for 5 min at 2000 rpm (Remi, India). The supernatant of each vial was filtered through a Whatman filter paper No. 41. Filtrates were analyzed for drug contents to determine the solubilities.

For the quantitative estimation of aspirin tablet formulations using the proposed method of analysis, twenty tablets were weighed and finely powdered. An accurately weighed quantity of tablet powder equivalent to about 500 mg of aspirin was taken in a conical flask. Seventy-five milliliters of 0.5 M ibuprofen sodium solution was added and the flask was shaken for about 5 min to solubilize aspirin from tablet powder. Then, titration was performed with 0.5 M sodium hydroxide using phenolphthalein solution as indicator. Blank determination was performed for necessary correction and amount of aspirin was calculated ([Table 1](#T1){ref-type="table"}) Aspirin content was thus determined by using the factor; each ml of 0.5 M sodium hydroxide is equivalent to 90.08 mg of aspirin.

###### 

RESULTS OF ANALYSIS OF COMMERCIAL ASPIRIN TABLETS WITH STATISTICAL EVALUATION

![](IJPhS-72-649-g002)

Using British Pharmacopoeial method\[[@ref16]\] of analysis, tablet powder equivalent to 0.5 g of aspirin was transferred to a conical flask containing 30 ml of 0.5 M sodium hydroxide and the mixture was boiled gently for 10 min. Excess of alkali was titrated with 0.5 M hydrochloric acid using phenophthalein solution as indicator. Operation was repeated without substance being examined. The difference between the titrations represented the amount of alkali required. Aspirin content was thus determined ([Table 1](#T1){ref-type="table"}) using the factor; each ml of 0.5 M sodium hydroxide is equivalent to 45.04 mg of aspirin.

For validation and reproducibility of the proposed method, recovery studies were performed by adding definite known quantities of aspirin pure drug (spiked drug) in preanalyzed tablet powder (as shown in [Table 2](#T2){ref-type="table"}) and determining the aspirin content by the proposed method (mentioned earlier). The results of analysis are presented in [Table 2](#T2){ref-type="table"}. Each type of analysis was done in triplicate.

###### 

RECOVERY STUDIES FOR SPIKED CONCENTRATION OF ASPIRIN ADDED TO THE PREANALYSED TABLET POWDER
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Results of solubility analysis indicated that enhancement in solubility of aspirin in 0.5 M ibuprofen sodium solution was found to be more than 5 fold as compared to the solubility in distilled water. This hydrotropic solubilization phenomenon was utilized in titrimetric analysis to solubilize poorly water-soluble aspirin to carryout titration with sodium hydroxide solution by use of direct titration method.

It is evident from [Table 1](#T1){ref-type="table"} that the mean percent label claims of aspirin estimated in tablet dosage form by British Phamacopoeial method is 98.51 (formulation-I) and 99.87 (formulation-II). In proposed method of analysis, the mean percent label claims of aspirin estimated by use of 0.5 M sodium ibuprofen were 97.73 (formulation-I) and 100.66 (formulation-II) which are close to 100. Also the results of analysis by proposed method are very comparable to the results of analysis by standard British Phamacopoeial method. This indicates the accuracy of the proposed method. Validation of proposed method is further confirmed statistically by low values of standard deviation, % coefficient of variation and standard error ([Table 1](#T1){ref-type="table"}).

Accuracy, reproducibility and precision of the proposed method are further confirmed by recovery studies. The values of the mean percent recovery estimated were 101.38 and 98.65 in case of formulation-I and 99.33 and 99.68 in case of formulation-II ([Table 2](#T2){ref-type="table"}). These values are close to 100 indicating the accuracy of the proposed method. Accuracy, reproducibility and precision of the proposed method is further confirmed by low values of standard deviation, % coefficient of variation and standard error ([Table 2](#T2){ref-type="table"}).

British Phamacopoeial method to analyze aspirin tablets is time consuming. Proposed method to analyze aspirin tablet is rapid method. British Phamacopoeial method to analyze aspirin tablets requires boiling step while proposed method does not require boiling step. Thus, it may be concluded that proposed method to analyze aspirin in tablet dosage form using solution of hydrotropic additive (0.5 M ibuprofen sodium solution) is new, rapid, simple, accurate, reproducible and precise and can be successfully employed in routine analysis of aspirin in tablets. In future, attempts can be made to solubilize other water insoluble drugs in concentrated solutions of hydrotropic additives to carryout titrations precluding the use of costlier, unsafe, pollution producing organic solvents.

The authors are thankful to M/s. Shree Pharmaceuticals, Indore for supplying gift sample of aspirin bulk sample.

**Maheswari, *et al*.: Hydrotropic Solubilizing Additives in the Estimation of Aspirin**
